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ItooOpereHMe oimochtc* * peMOHTy «c- 
n*ymtitiOMMWx. MtroemeJiMtMX a AWn« 
ckmxhn. 6o*ee tosmo k loecraMOftJieHMK) rap- 

MCTIMHOCTM 06CJAHWX XOAOMM M6T»IIIW«eCltlf 
MM fUUCTVpaMM. 

LLe*uo nso6p«rtMtMi nwierw noiutua- 

HMO a^KTHtHOCm pCMOMTO Ofe**** tO- 
AOHHW 14 CW yaaAMNaMMa yCTOftHMMC™ 

nAacTwpeA AeAcriH* CMMHaioujM* £ma*A 
npM Aenpecomx. npoMUUVOim« 8-9 MRa. 
CnocoO ocymccTin^cTcn cntAyowH oo- 



B cxaawxy cnycxaxn ncpawA npoAOA*- 

HO rO*pMpOMHMU« IUI»CTMpk f»€P«M€TpOM. 
60ilWUIMM MPMMTPJ 06C«AM0« IOWHHU, fip 

CTiiiiniOT ero * Mccty Ae*€*ra oOcaamoA «r 



P«MOKT» oOcjwmoa koiwmmm W CHCT yWMMe- 

kma ycroAHMtocTM n/iacTupeA AeftcrtMio CMM- 
hioujmx ycMitMA npn A«npsceM«x. 
npesuuMXMMHx 8-* MHa. A** aroco nocne 

yCTIHOBXM IKKTIA^KTI OCpSOrO CipOAOAb- 

ho ro»p»ipo»aHHOfO rwacTwpa yCTaKaamiaJ- 
iot ■TopoA. llpMHOM nepKMtTp oToporo 
ruiacrwp* »u6hp«iot MaxMVMM nepwMctpa 
napsoro iwitcrwpn. • napMMaxp nepaoro aw* 

6Mpa»T M6HMUHH napMMOTpa o6ClAHO* KO- 
jiohhw. AAMMy iToporo yCTtHWMMCMOrO 
lUKTupi sw&MpaiOT 60flktiieA a^mmu neptoro 
ms MAiMMMy. Conwttiyo paOoM«ro xOAa 
paMH^ecxoA AOpHMpyiomeA roftoaxtf. nap«A 

yCTiHOftKOA KTOpOTO WWCTWPX OAM" MS 6fO 
T0PU0« CMCIUaXTT OTXOCHTS/1WHO TOpU» napOO" c 

ro hm temisMHy pa6o*6fO xoa* fHApa»m«Me- 5 
ckq* AOPHMpyiomeA rwoiw a M»np*«j»«MMM. 
npomsomnomHOM HanpaaACHMK) p*6oMero 
xoa> AOpHMpyioiueA roiiotKM. 



AOMHW M yCTIHtMMMOT • JTO* MCCT6 npHXtl- 
TM«M f*W*iilHMeC*0* AOPMHpyXHMCH (wo- 

•m. 3mM x Mccry Ae^exT* cnycxxxrr rropon 
npOAOAWHO ro^pMpoMHHuA rwacrupw nepn* 
MOTpOM. MOMtaiMM napHMaTp* nepsoro ycra- 
HaMMMOHoro n/i*cmp«. m aamho*. fionwuicA 
aamkm nepooro ycxjna BiiM M€Moro n/uCTwpa, 
hi M^tr«4Hy v Oojtwuiyio pa6oscro xoaj *ma- 
paMMHCtnoA AopHMpyoiueft roAotcM. HepcA 

yCTiMOMOA »TOp0T0 flA«CTUp« OA^H Ml ttO 
TOpUDt CMClUaWTOtKOCMTMkHOTOPU* nCpiO* 

ro n/i*crwp« m« MAMNMHy p»6oser o xoa» r»a- 
pa»HM*i«CROA AopHMpyiouieA toiiobkm • 
HanpiMfKMM. npoTMtonoAomMOM Hinpaiiie- 
hmio pafiONero xoa» rMAP»i«*weCKOA aophh- 

pyiOttUft rOAOiXM, » JSTCM npOH3WA«T yCT»- 
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HOaxy rroporo nnocTupx aMAXAOcr c nepiWM 
m no/iHUM nepcKpwmeM ncpioro narpyGxo no 
•cewero aahho. 

OnuT c»HA«5TWfccr»yttT, hto np* pcMOKTe 5 
tax ohm 140. t46. 1 68 M 1 78 mm np* nonyHOMHM 
tosmoh MHtopMamm o aakctamtoawkom no- 

pMMATpO ■MyrpONHAM nOAApXMOCTM KOAOMHM 

(noxiMHMJi iDMeptcTMi nopMMerpa, MMtpo- 
hiui npM enycKt TpyO • coaxMHy Ann SKcro- 10 

PMM#KT«) OfTTKMAAfcHUM AAAAOTCX HATXF 9 X 

mm no AMSMorpy ham 3 mm no nepMM«Tpy, to 
ecrt flrfUjuL+3. B atom CAyuo ocaaoo yc*- 

HMO M ACOAOMMO O HMJIHMAPO AOPMA npM yCTO- 

hoixa nnACTvpx haxoa*tca • P«ICOMtHAy«Mk« 15 
npeA0**x« AOCTHraoTOi k*a«mm repMonm* 

HOCTfc. 

npH MCnOAWOAAHHH flpOHAAQACTAOHHQfl 
MM^OpMflUMII O TOAUPUIO CTOHKM TpyGli ■ MH- 20 
TOpWd POMOMTA pe«OM0MAytTCII npMHMMJTV 

rii-rw+6. 

BOAkUJMMCTOO TpyC COrAACMO MMOrONMC- 
AAHMWM AAMOpAM MMOXU AeACTAMTAAUHWO 

■houjhmA m oco&omho owyrpOMKMA AHAMorpu 25 

npHOmUMTOAbHO HO 1 MM OOAfcUH) HOMMHAAk- 
MUX SMAHOMMft. HTO MOXOAMTC* 0 npCACAOX M ■ 
COOTMTCTOMM C AOOyCXAMM HO TOCTy. KpOMO 
TOTO. P060T0 C ♦AXTMHOCXHM HATXrOM • npOAA- 
AAX *8 MM OnO/IMO fipMOMJlCMO M MO AWAMAOCT 30 

npoouuiOMMo AonycncMux Morpyiot 

nOCAO yCTOMOOKM flOpOOTO nXACTlipA 
■HyTpOMHMa AKOMOTP dm M flOpMMOTP fl*, CO- 
OTMTCTOOMMO COCTOOJMtOT 

dM4i-<J»Hj t -2d-d«HJt-6: 35 
n»Mi - xfamui - 2 dHW - 18. 

ChMTAA, HtO COOAOMMO O 0M1 Hflmt.m* 

xo onMpjoTca no nponaoOACTOOHwyo Aoxy 

MOMTOUMO (CW* M fWO* AA« yHACTXA Q 
AAOAHOrO HOpOKPMTHA COTAACMO MATOAMXA ™ 
ouOmpaot umiimntnuA AHOMcrp anaum** 

nOOOpXMOCTM tfj M ROpMMOTP Ox ITOpOTO nOO- 
CTMpO 

dj - d»*i ♦ 2 - <W -6*2- <W - 4: 4$ 

rh-ru^ + 6-rw- i8-6-rw«- 12. 

Takmm oOpasoM, npM awftopo nepxoro M 
STOporO fUUCTMpoA poKOMOHAyercA npMMM- 

uotv ni - rw ♦ 6 m na - rw - 12 (up* 6 - 3> 

B jma^mmm rh Moryr OwTb AKCceHM kop- 50 
peemxu no pooyjivTATOM ycTOHOOKM nepxoro 
ruiACTupo. Ecah ycHAMO ha AopMMpywmA* ro- 

AOAKO npM OTO pACUIHpOMM* OtAXATCA AHAH*- 
TOAtMO MM3KO MOpMOJIkMOrO (14-18 t) ~ OpMJ- 
MAX TOCO* HTC AAMCTOHTAAkMOO Hmt 60AMIIA. 55 

m uiOAyer ouOpATk y aoahhohh mm ha 2-5 mm 

COpASMOpHO CTOnOHM yMOHVUICHHA ACMCTAM* 

toamioA oceao* chaw, ocam yennwe okajkotcx 

ftUUtt MOpny, ri2 CAAAyOT yKAMbUJMTV COOT- 
■OTCTtyiOmMM 06PA30M. 



Tbvmm o6pAAOM. K MCpilCMCTiy n t > 

>n 9M< g > 0} yMOCTHU CAeAyiotUMe A^noA mo- 
mma: 

ni - rw ♦ 6; - rw - 12 ± t2 - 5). 

Anuny n«pAoro rwert «p» «w6mpaot tak, 
mto&u ntpecpwrv a«^kt c aoctatohm wm no- 

POXAOCTOM AAOPX M AHM3 1 J5~2J5 m). BOAMHM- 

ny nopAXAACtA ca6ayat au6mpatw a yu- 

AAHMWX npOAAAAX. yoOilMHMOAA KJ1M yMOHkUMH 
im 0 AAAMCMMOCTM OT CTOnOHM AOCTOAOPHO- 
CTM MN^OPMAUMM O PAAMOpO M MOCTO AO^CCTl. 

Aahma rroporo nAACtwpo npoxAe Acero aoa- 

XHA COOTAOTCTOOMTt C 3AAAC0M AAMH0 AC* 
+OKTMO* H9CTM KOAOMHW N MfMipUUn COOT- 
AOTCTiyiOiUHH yHACTOX nOpAOTO MACTUPA. 

Cmntaa, hto ncptuft nitACTvph ycrAHOt- 

AOH O TpofiyOMOM MOCTO M OGOCOCHCMO 3AAAM- 
MOA nopOKpWTMO AO^OXTA C nopCXAOCTOM flO 
AAMM6, npM AUGOPO PJJMCPOO M CXCMU yCTf 
HOAXM ATOPOTO flAACTWpA AOSM03KMU CACAyTO* 
UP* AApHAHTU. ToXHOftOTMA yCTAHOAXM DAAC* 
mpA AKAK>U0T TpH 1TAOA: pACUSMpeHMO MA- 
HOAWMOfO ySOCTKA AAA MUOnAOMMA nAOCTWpA 
C OQCAANOM XOAOMMOA n/TOM OTfffM AAHMA AO* 
PHMpyXMUAR rOAOAKM nOA AAAAOMMCM fHAPO* 
AQMXpATOM MA AAAMMMHy «rO XOAA * 1,5 M nf>M 
yAAPACAHMM flAACTVpA OT OC0BOT0 CMOUIOMMA 
ynOpOM yCTpOHCTAA: paCUIMpOHMO OCHOANOrO 
yHACTXA nAACTWpA npOTArMAAMMOM AOPMMpyO- 
UtOA rOAOAKM (00W4HO Cos aaaaomma) TAA«AOH 
CMCTAMOA. nAACTWpb npM ATOM pAArpyxCAATCA 
OT OCOBOro OOIAOACTOMA rOAOAKM SOpOA MAr 
HAAWHitA PACUIMPOHHUH yHACTOX MA KOAOMMy; 
AAnpOCCOAKA pAOUMpOMHOrO OAACTWPB MMO- 
rOApATMUM npOXOAOM AOPHMpyiOltteM rOAOAKM 
nOA AAAAOMMOM. 

OnACHOCTw CMotAOHMfl nAacTwpa no xo- 

AOMHO 0O3MMXAOT MA »TOpOM ATJflO yCTAMOOKM 
M3*AA MOAOCTATOSMOrO MUenAAMMX MAHiflWWO* 

ro poctDMpAMMoro ysocTx^, ManpMMep npM 

AMAHMTOA WHOM HOeOOTAATCTMH MATArOA. HpM 
MOAOCTAfOHHOM MAM 0«i>Ml4ATOAkHOM MiTXrt 

mjhjavmwA y^acrox nocAO paciumpcnmx mo- 

AOT OWTV HAAOCTATOMMO npMXCAT X KOA0MM0. 
flpM 60AWUIOM M36UTOHHOM MATArO fMAPOAOM* 
KpjT npM 3AAAHMOM AAIACMMM MOJXCT XTAHyTb 

roAOAxy i nxACTwpv ma MCAMAiMTCAfcMyxj 

MACTW COOt fO X0 AA . 

BropoA anacrwpk xunoAHXCTCA c nepM- 
MOTpOM COrAACMO PCKOMAMAAUMM. AAMHA npM- 
MMMAOTCA O COOTOeTCTXMM C AAMMOM nop«OrO 
njlACTWpA IWIlOe 1.5-2.0 M. lip* CnyCXC HMJX- 

mmr komou pacnoAarax)T ma 1.5-2.0 m hmjxo 
ropua nepaoro nxactupn. Aaaoa - paeuiMpo- 

HMO MAHAAWHOrO yHACTXA C pAArpySKOA AOpx- 
MArO TOpUA nAACTUpA A ynop AOPMA. AATAM 
npOTArMAAMMO AOpHMpyttlUAft fOAOAXM 60S 
AAAAOMMX •* PACUIMPONMA OCMOAMOM MACTM M 

janpoccotta rmacrupn a HOCxOAbxo npoxo- 



t 



_HsSss=£.r _rc=_s-£« 

''^C^I^.^^H-c^S^n. p.wMeH^m«ne()MMaTp.nep«)«>ycT.HM- 

nepMro ~»» CT ^P" ._ l2 _n_.+6-& ycTOMOtnmMMoro n»acT»ip« •mGmp.ci 

PKUIMpeMMt OCHOWtOtt H«CTM «TOp0f 0 ^ ptf£ro MAS OW"***-* A*"* 

AO P HNPy«maafO^«)«^W»^^e 25 ^ p0f0nrt » C Twp«0AMHK3efOTOPU0«CM«t ft »- 

McwuoHaer _ny«*«MOCTV n * aw ^_*?*"]r Mfi(mra ^ nyy^ntt^eewXI w>p«Mpy»- 

pouH OTtMeiuenwi no «^ H *^J^*^; hmmi ■ tunf-MeMm. npo~»ono*OK- 



'^53* rocyA-pcT^JorUm. no n^mJ^l^ npM HCHT CCCP 
113035. Mo w. X-35. Ptymco« h»6.. 4/5 

npoH»MACT.eNH t noA«ie«_H» tc^T^TeHT'. r. YHropop, y».r.rap«M.. 101 



[state seal] Union of Soviet Socialist (19) SU (11) 1686124 Al 
Republics 

USSR State Committee (5 1 )5 E 21 B 29/10 

on Inventions and Discoveries of the State 
Committee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4679841/03 

(22) Feb, 24 1989 

(46) Oct, 23 1991, Bulletin No. 39 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) O. A. Ledyashov, S. F. Petrov, M. L. 
Kisel'man, V. I. Mishin, and A. V. Breus 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate 
No. 976019, cl. E 21 B 29/10, 1982. 

Neftyanoe Khozyaystvo, No. 2, 
pp. 76-78. 

(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi « Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately I mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl = din.str. - 28 = din. str . - 6; 
Pinl = *(din.str. - 28) = Piastr. - 18. 

Assuming that the information about d\n\ and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)> f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = duLstr. - 6 + 2 = d^tr. - 4; 

P2 88 Pinl + 6 « Pin.str. - 18 - 6 = P^str. " 12- 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = P^str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual P^str. is 
larger, and P2 should be selected as 2*5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality ?\ > P^tr. > P 2 : 
Pi - PinLStr. + 6; P 2 - Piastr. - 12 * (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120- 1 50 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str., expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Pm.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two tongitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

j3 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



